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Abstract not available for JP 20045081 06 (T) 
Abstract of corresponding document: WO 0220079 (A1) 
The invention relates to a method for controlling the 
alertness of a human subject and a light source for 
use in this method and use of a light source for this 
method. The method comprises exposure of a 
human subject during an exposure period to suitable 
light radiation without substantially influencing the 
phase of a melatonin cycle. Melatonin is a sleep- 
hormone that can be used to control the alertness of 
a human subject. The suitable light radiation being 
specified by an output fraction of melatonin 
suppressive radiation (Melatonin Watt/Watt) and 
light output (lumen/Watt), the output fraction and 
light output being adjusted to obtain the desired 
effect on the phase of said cycle. 
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K^X^mmLtzo l-^TO^aEfeOftftH^V^T, 0. 1 T^ffjftEMF 

[ 0 0 4 4 ] 

6o^^^i^lISg U« . , ) 4 3 0 nm, 4 6 0 n rru 4 8 0 n nu 500n 
rru 5.0*5 6 0 nmffl|fe7^ 1/2 =10) (Coherent Ea 

ling, Watford, Herts. U K) lt!E»WA77*^ h KESiL 
fc 0 Kodak Wratte n 7 w JV^ (Richard Frankfur 

t, Croydon, Surrey, UK) <55&*^fc**ffl^T, #-fe^3*JK* 

[0 0 4 5] 

mmWtm±, #fe3fc<a*^ h^Rfc^LSE-ftS*^ M«tf (S p e c t r a 
scan 650 portable, Photoresearch, Chadswor 
th, CA, USA) HioT, ^BRoaft^lftWl^^n/HftaiiSrfltBL^o i*i 
f><7)2fcg<9 A n a , Si, 4 2 4 nnu 4 5 6 nnu 4 7 2 n nu 4 9 6 nm, 520nm 
> SO 5 5 4 8 n m (J, / 2 # 5 ~ 1 3 n m) o tz a 
[0 0 4 6] 

^ffiffgltft (Macam Photometries Ltd., Livingston 
e, Scotland, UK) Srffiv^T, «^coB&c^Tft£?I£ L£ 0 &«tHf? 
fcMfcftTTfc, JftltMJfcligE'fkLfc^ofco ^Lt/iW/cm 3 Trig LfcjfcltM 

[0 0 4 7 ] 

"Cg* J: ? t'Lfco 
[0 0 4 8] 
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[0 0 4 9] 

Wx.tf5 0 0 nm«iC 1 3fc?tf)x*;i/3r- fi % «fc 0 Tff|fT& i t ^"C§ 2> 0 

E= h V 

h = 7*9>*<!55elfc (6. 625Xl0 _S4 W/s 2 ) 
V = KC/^Jlft (M (C) = 3. 00X10 1 7 nm/s) / A) 
[0 0 5 0] 

#oT, 3^W/cm 2 5 0 0 nmOftfcifllSS LfcStefcfi, SfrfJ&tt&jSo J: •? left 

£1\ ifiDfto lft?K^t&x*;v^£ftirr&o 
E=hV (V = C/A) 

E = (6. 6 2 5 X 1 0-" W/s ! ) X (3. 00X10 17 nm/s)/5 0 0 n 
m) 

E = 3 . 9 7 5 X 1 0" 1 3 ^ W/3fc?/ s 
£ *Ud J: »K 3 ^ W/ c m 2 O&ltMJt T tt, 

M/cm ! /s = (3//W/cm J ) / (3. 975X10" 1 3 juW/Sfrf/s) 
= 7. 5 X 1 0 1 2 l?/cm ! /s 
[0 0 5 1 ] 

(± 30X60=1800#^^S o 

*^©It= ( 7 . 5 X 1 0 1 2 36?/ cm 2 /s) X (1800) 
= 1 . 3 5 X 1 0 1 6 / c m 2 
[0 0 5 2] 

#£7 4 J> jSsMSli, »it#*«St«Lf v>* 0 Ml 0 nmlCl 

iLfc*?/cm' *JlHH-4tfcKJ:oTtfiFLfco *Sx.tf5 0 0 nm<5 7^^s, 
5 0 0 nmfci5V»T 5 0 96 £&S3*T\ 4 9 0 n m £J3V»T 1 % 510 
nmti^t 1 %S:M$*J6»^K{i> 9 6 %<9 5 0 0 nmfc 2 %«04 9 0 nmXO ! 5 
1 0 nm^^S^?ti^IiJM^»i:^ft^1-Sfci6^, IIL^J; ^:^/cm ! 
/sSrfi-DtLT, il©%ll$^flfj 0 ^Lti|10nmi©»/cm ! /s 

[0 0 5 3] 

#tt W M t o v » T « ttlfe ^ft © 1" ^ T W ^ 5 X ^ -9- > ^ ^/ * , R— O^gffi-PMSLfc 
o ^JIE^J (BP*. 2 3:0 0Wnl, n2, n3,f LT 3 tt^Ttont^pf^) 
H#v>t\ ^7>£frffS£l£LT, TlU5S±^WP,r^»#Srj|/MtL/to RIAtt 

[0 0 5 4] 

3 0 -4 5^f !:4CI)ii:^Uv^ 0 f ot, p< 7 > W^)|t#^^v^T, £ 
[0 0 5 5] 

7*?Xv;* 9 >x^co*ffWtU(i, fc|*A4ifc, ftjfcffiofc (N2) fcfctf*, 36*ii 
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Xfetbtz 3 Oft&tk 4 5#8W)I$;&0¥*&^ ^-X9>f^O* (Nl) is £ PI Dffi 

%^7h->#PfIJ= (Nl( mB an30 + 45minB) N2( mBa „ 30 + 45 

- i . . ) ) /N 1 ( m . a n 3 0 + 4 5 „ i n . , 

^i:mean 3 0 + 4 5mi n s 3 0Mt4 5 fr&<D s P*3*%to+o 
[0 0 5 6 ] 

li*sHfc«*LT¥^Lfco £ftfcO«*?f.*ifeLT, fflSW&±#fi:**i&fco 
[0 0 5 7 ] 

y= (a - c) / ( 1 + (x/b) 3 ) + c 
y = 9 h~>#pfW 
a =mm& ( I ) = 0 ©l*tolS£ 
c= (I) iMkkv>&<r>fo® 

[0 0 5 8 ] 

B) *g* 

■enlfcttffiK (a) (01) fctttfcJfcgi: UO^fflwt, 

c) £*£T, ffig (d) £0feLT, £fti3<09f*fc;fc£3ft*v>J:}fcLfco 
^£7 QKmfe-r&b (rfi>99) , 7*- * Kfcfc i < SMWlJ&S fitz 0 H§fi 

i. 5 csgifc, lot, zvMxmzte^rm^tzi3m^r^<D£7Kt£& 0 
m^RmmLtzmm= (o-?o) / (1+ (i/,) 1 ■ s ) +70 

[0 0 5 9 ] 

fcR^<7), aTf±fe7t»^ft»L^ 5 0%*^JK U) 4 2 4 nmWl. 8 
6X10 1 6 ^/cm 2 > 4 5 6 nmfl. 79X10 1 6 ^/cm 2 , 4 7 2 nm 
-C2. 2 9 X 1 0 1 6 3fr?/c m 2 > 4 9 6 nrat3. 6 0 X 1 0 1 6 c m 2 , 5 

2 0 nm"C4. 23X10 16 ^/cm 2 , f U5 4 8 nmtl. 49X10 1 7 * 
?/cm 2 r*o7t 0 ^LT£*tfb<75x-?£, 4 5 6 n m fctt LXffittftK 7°v y y L 
fc (0 2) 0 
[0 0 6 0 ] 

fc^ey ^yA^T, fMJ*^* MV (0 2) i:I^itl±i6/:o ^( 5 0 0 nm) 
ffe (4 2 0 nm) flftfe ( 5 3 5 n m) M&fa, fctfaN*, (5 6 0 nm 

MLTfcpt 7 h-VSPiW^ffl^^^ h/Wc!S#3-*fco 6 5 %<7)Wfe«#t 3 5 

f§ft^fflv^, ftjaw^T»i**«#^itfc (03) o 

[0 0 6 1 ] 

*«*&fcfi, %£%\<D%:g®fcK^X *?}-~y<DmMK$5^X&, (A 
m a x 4 2 0 nm) sWfefcKM-S- LT fc v> ? ;i^U^5 e 4 2 4 nm©3fcfcjfc 
^tUi\ *ffi*jtpiW*fr$fc»fcli, 4 9 6 nm<75^ , , ) «^2^ 

^|$*^tt*4, mZ%S%tZi>tzhttzi&Kte, 5 2 0 nm«I©*©2. 2 
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[0 0 6 2] 

prsu <i f> ti4$w cob* fficsis (^77C) , m^<Dmmmn (?yyD) 

A) )Wiftftfrt (>6 0t, /?7B) Ko^t 0 |4aBiy^ p<7f->#p 

#KfM&LTV*4£fc«rjj*l,"Cl/>*o J 7 h ->jW<Z>J8J£fi 4 0 0 - 4 6 0 nmT-lf- 
?KSU 5 6 0 nmWIiOtttTL, LT 5 6 0 nm^Mit mm&UtfM 
5 5 5 nmP^', 9BJHffi*i (««SDK) li, 5 5 5 nm©««**ti 1 
W©3t^J:oT#e,*L4 6 8 3 ><7>«**rt* 0 H 4 aHtS&fc, igfifr^HftK J: 

%ft4 7 5 nm^T^ijLTV^it^^LTt^o 
[0 0 6 3] 

hum-, j ? h~ymffl<vm&^t, 3 ofrK<D&3mmKwT<DW&ffiBt (w/m 

2 ) fc<DPj|#^^1- 0 5 0 0 nm<&«*fcov>T<&ftj||*jj%U ffec^ftf^T^W 
4 2 0 ~4 9 0 nmico^Tiiffl»-J; i?ffiv^lt»0^l'#IjL, 5 
1 0 - 5 6 0 nmK^Xii*y)M\i>fo#®lSt<DjjK&$liLT\,*& 0 t^ffiSRUfelt?L© 

ftO. 0 8 W/m 2 -Cft 5 0 96(7)^7 h ->Jfp*Jj&<|&£ LTl/>* 0 
[0 0 6 4] 

1-*H*^1" 0 3oo|« v ap-^A, B, »O f C*ES0LT*&o «AT~li»\ 6 0 
^> s //7n*KI, £ fcfcli 2 0 >/7 y >*^^j£V\H8^^^;p-e N 0 . 4 

, :c|«BconTo±5fttii, 6 0 ^-^ y/vy h J^_h-e 0 . 45^7^^ 
y Y/Vy hJ&Lh-e&So fife, $6feftS£#feftSifc«>#«!l£fr? itms, X 
J: *J Hi$A £ {3 i A> if fWl 9 h ~ >#Jft!ltis;tj 

*C^ov>T<^±4#1ftli, 1 0 0;W>>/7 7 hm±«Ott^WffiT% 0. 2*7h=. 
V7 7h/7 7h*i (JO'/S *L*«0. 1^7 h~>7'7 f/7 7 h J^T) 

[0 0 6 5] 

*HK J: 4 77 AM Ottlfcg- U & $ tz & K , £ <o 77 & f±|t fa^fco * f y f L 
AM<75«tO^M ^ *i:Sat3fl©a*&l5et-&^ f 7 7 ; 

mmftcomttfAmv&m^mM®** 7 f » >ifti:siwM^#gt i> x t 7 7 

A. B, £ fcliCO$5<& lot i&3fejftftfffi*S:^rl-4 36ifi**K1-4^T 7 7* ; 

7° ; 
[0 0 6 6] 

1 5 77 hO&ft«**^1-*^^TAW-^*4ffi:E*«IJSC*9>'7 , 0»3fc 
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X^h;v£^U Z<Dnt)<Dfo2 0 yotf^MKikMKM&ZtlX, ZL<?)y> 7(4 S P E 
(Eu J + X-mmtLtzT, hn>^AlfniJ >lr f?xf^) »-r^^ 
^"T&o £<??7 >7°f4=r k?~&cfflv>& 0 L^U 7>^*^^MW s fe42 

FW4, 3 )V? X COWM l/sOPRm 0.08 W/m 2 ©;* 9 h ~>^$IJ&lf?£)f 
£>ti£o 3 ^^<7>ifeltl^W4, i*LtfJV^H:ffiStS»ftO. 0 8 W/m 2 
<r>* 7 h - >WiflilftltajKf4, $J5 0 %<7)^ 9 h->oanWi*JiLfc'li"e**o £09 > 
7<93&;ft*^ WW4, ®6^*TJ:a^^OT3fM*mit^^r-r2)o -?>7>'7{4, £ 
ftfttt, BP*, 3 8 0 nmJ:»Jffi«ft©1BJ*Kraa4Jk»**L, ^ LTWi^Oiiit J: 
SJifc, BP^ 5 4 0 nmX ») ft$fc**>3rfc, tor tf>fca s &ra3>3:jfctt£#*&o 

&M7-f ^^i:J:-oT^ti:«*Kffi*3«£ *„ -<97 / J: oT, 

jftg} 1 )V ? X t Ti6T $ *t\ i fti4 1> 7 y ? mfc&K&L fzMm \"<fr-r?$> 

i> 0 £<?>7^;i^(4, * 7 F->77 \/W > fcJfcttft^LLjHfcfcS**^,, 
to 0 6 7 ] 

7^;V^teL (^57A) £0*7^ (^57B) T^&o i« 7 -f JV * {4, 4 6 
0 nmt«JM*^r*-jttW^AWI6*lRtl7^ ;k^T*& 0 7^V^#|C7>7 
, HP*, 7 > 7°B 14, ^7f^ ynW®M<n ttJ^J ib^* s *b 0 . 0 977hx>77f/77 
hT**®§J*3fefeStS"*r*o 7'f)V^iL(7)7>'7', SP^7>7°A|4, ^(BKififVM 
7 >->#Ptll&JW'«tB*Jt**^rLs i^"tl4, #C4 0 0 - 4 7 5 n 

7>7AXff7^7BftC|iLf;ife|filC St>'2 2 0 ^- 

[01] 4s*7 *-?<VVy7,T4 V ^M^tMM€-»IfUo 

[02] 5 0%tf«f«I (.) 4 5 6 nmt#ttei:t£fti:7n7M/t 

iP*>f£Sl*^ f^44 0 
[03] 02OffifM^ h^*A^a£^ffiit|-CS>fto 

[04] 4ai4, 9 h~>»J<7)ffi^ft±T\ 3fcg-tfc£tel*\ (^77 
A) , ^>X*iELfcJ:l9#ftwAtov^T (757B) *U * LTBf JUS*! (^97 

o wwumm (^77D) s^na-?*^ 4 bs4, 5 0 0 * 1 0 - 6 (=5oon 

m) <DMT<Dl&m}Bt (W/m 2 ) fc&Cfc*B#RJK±"C, * 9 h - >#PfW S <0&#v> 

[05] Mf-co^ms-tutPi-^^ftoii^^mit^iWA, b, stfcfc^rrsiafc 

jjSU x«l±iwa^^7 h->7? htf^Ffc^fcU y«ii4 1 W^ »9 036Jt£Sr^*3 
L> E«J4/0 3-ffiE*«lifem^9>7*Sr^fcro 
[0 6] «MJW^5 K->*Jtp«lfflOffiJE*«jStm9>^|&^^^ 
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THereiont if 3 |iW/<an 2 of 500 <m of light is measured the number of photons 

Fist, 8» energy to I photon of litis light is calculated 
E = hV <V=C&) 

E = (6<H5 x IC^watts/s 2 ) x (3.00 xlO" om/s)/500 am) 
8=3.975^10-" (iW/photon/s 
Thus at an imxtfance of 3(iW/cm 2 

Wcm 3 )/( 3.975 x Hr" nWphotoo/s) 




trar of photons/cnrtys for 
mi irradianc*. This value was corrected for tte dmajgi of lijfit exposure. For all 
us, the real measured photons were osod 
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r of light sources for use k the method of any of 
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1-M , 1 — , j | 

400 420 *K)430«O.50O52O5«560 
Wa/tfenoiti (ran) 

FIG. 2 
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(81)JgffiH EP(AT,BE,CH,CY,DE,DK,ES,FI,FR,CB,CR,IE,IT,LU,MC,NL,PT,SE,TR),AU,CN,]P,KR,US 

(74)ftfflA 100072051 

(72)#PJ# S?x4 * 

-f+'UXB tfU- 7i»«x^ *";UF7*-F (#i§&L) 

(72)|PJ# i> 3 427^> TU>h 

(72)^BJ# 

-f^VXffl If';- 7i5.«i-ff ¥;UF:7*-F 

(72)|6B^# -fx- 77> -"OH- 

5 6 5 6 T-7- 7-f>F-7i> *;VXF7-> 6 

(72)?gBJl# -^F^X -fx- J- A 7r> f% h 

t^yit'm 5 6 5 6 T-7- 7-f>F-7x> 7'P7 */UXF-7-> 6 
F£-A(##) 4C082 PA06 PC10 



